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Hopi Villages Relat

* Hopi Tribe consists of twelve semi-autor
Moenkopi, Lower Moencopi, Hotevilla, |
Kykotsomov; Shungopavi, Sspaulow
Mesa Consolidated Villages of Wal

* Each Village is governed by an

traditional leader (kikm
appomts represent
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Hopi Public Water Syste

« First Mesa Consolidated Villages (FMCV
0400106
* Population Served: 3917, 496 connections;
*+ Three pressure zones, 2 active wells, 3 sto
* No certified operator

* Aslevels ranges from 14-28 ppb R

* Sipaulovi (Lower Sipaul
{Bonistions
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Hopi Public Water System

« Mishongnovi (Upper Sipaulovi/Upper Mi:
0400394~
+ Population Served 450, 24 connections;
* 1 pressure zone, 1 active well, 1 storage ta
* Operator certified at D1/T1

* Aslevels ranges from 15-21 ppb. RA

* Shungopavi PWS ID#
Boniistons
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Rural Water System vs Ir

* Rural Water System connecting four v
compliant wells at turquoise trail (aka
* Pros- Lower overall O+M costs. Low
required, accommodates growth.

* Cons - Higher Capital Cost. Ne
villages and agreemen
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Technical complexit

Water Quality Issues
* pH (ranges from 9.4 t0 9.9)
» Alkalinity (Buffering Capacit

* Scaling
* Arsenic Speci

Most arsenic treatment systems operate with optimal pH between 6 and 8.5

Ion Exchange, Adsoption, RO, Coagulation Filtration

Alkalinity ranges from 264-330 mg/L which is very high. Significant acid addition is required. In Keams Canyon, they use CO2
gas.

Once pH is reduced it increases corosivity and it should be readjusted upward post treatment to avoid scaling on the pipes.
Both arsenic and lead deposits could form on the interior of the pipes. In Keams Canyon, they exceeded the action level in 2015
for lead. Hopi High School too in 2011

Arsenic removal technologies require arsenic to be in the pentavalent form (charged ion). First Mesa arsenic is 80% trivalent. So
will require a strong oxidizer such as potassium permanganate or chlorine to oxidize.

High levels of Vanadium in Second Mesa will preferentially compete for removal over As5. At second mesa day school they first
have to harden the water. They also have additional bag filters. They've had lots of problems
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Hopi Area Public Water Syst

* BIA Keams Canyon PWS ID# o400054—

* Population Served 861, 169 connections; 1 press
storage tanks.

+ Two operators certified at DofT1 and contract
* In 2022 installed Adedge adsorptive media wi

= Raw Water As levels range from 35-45 ppt
installation but treatment plantisn

 They have had lead hits in the
treatment pH adjust

* Hopi High 5cho
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Hopi Area Public Water Sy

* Second Mesa Day School PWS ID# o40¢
+ Population Served 376, 15 connections; .
* 1 pressure zone, 1 active well, 1 storage tank. No

* In 2007, installed Isolux adsorptive media treatm
pH adjustment, bag filtration, CaCl for hardn

* Plant has experienced issues with vana

removal. Has been out of complianc
* Hopi Cultural Center P
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TURQUOISE TRAIL REGIONAL
WATER SYSTEM PROJECT

OVERVIEW SCHEMATIC

PHASE 1A - TURQUOISE TRAIL WELL FIELD ARG WATER STORAGE
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HAMP Mi

EUAfnal e to ERA fnds fieet EPA provides construction

el Feasihility study for funding for tirquolse trall
Ason ot Mesd o wells development and
2006 hydroges; 2010

PH 06-D33 - In 2006 EPA funded an IHS project for $205k to research arsenic mitigation strategies and published a feasibility
study for the Sipaulovi/Mishongovi water systems that recommended consolidation of the two systems and installation of a
single treatment system. The construction portion was never funded. The project also provided funding for the inspection
services during the construction of the two turquoise trail wells and the Environmental Assessment for the HAMP preliminary
engineering report (PER) alternatives.

PH 10-E37 - In 2010 EPA provided $1.85 million toward the construction of two turquoise trail wells, a hydrogeologic study by
Kennedy Jenks prior to the well drilling which recommended their location and well completion profiles and an asset
management and O+M plan for the proposed Hopi Public Utility Authority.

IHS contributed $950k of their funds toward the Turquoise Trail Well construction, EA, Inspections, Hydrogeological study and
well drilling inspection.

PH 11-E55 - In 2011, EPA provided $1.1 million towards Phase 1 construction of the HAMP to first mesa, the development of the
environmental assessment (EA), aerial mapping, and a geotechnical investigation for a new water storage tank. Thus far, the EA
and preliminary engineering report (PER) have been completed. $625k remains.

PH 12-E73 - In 2012 and 2013 we provided an additional $1.234 million toward phase 1 construction and other planning
activities. The full balance (minus PTS) is remaining.

PH 14-U62 - In 2014, $985,000 was provided to begin construction in Upper Sipaulovi/Upper Mishongovi including a new water
storage tank.

PH 15-U67 - $700,000 funded in 2015 to construct a new water storage tank and provide a direct fill line between the east and
west sides of the water system.

Shungopavi - Tank and water line to cultural center. Direct grant to Tribe.
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Summary of HAMP

PH1x:L67 New tank at Polacca and fill line from East  s700,800 $700,000% % dal3tooiRy
toWast

PH14-U62 Upper Sipaulovi/Mishongrovi Tank and $985.000 $817.000 12/31/3018%
transmission main

PH 12 E73 Phiase 1 trangmission maln 41,933 068 $1.061.600 7laaizony
PH11-Ecg PER, EA, strategic plan, Bio Survey $1,100,000 $657 000 bz bloly

PHio E-37 Turauoise TratlWells EA. strategic plan, $1,827 so0 %0 31f2017
hydrogeological study

PH08-T38 Environmental Assessment (EA) $150,000 $0 MNIA

PH 06033 Bio Sutvey Second Mesa feasibility study. | 8208 oop Lo Closed
welldritling

PH 04-563 EA, strategic plan $800,000 $0 MNIA

PHO04-563 - Originally funded to investigate new well locations in first mesa. Ultimately funding was shifted to HAMP activities in
2008 to fund EA and strategic plan

PH 06-D33 - In 2006 EPA funded an IHS project for $205k to research arsenic mitigation strategies and published a feasibility
study for the Sipaulovi/Mishongovi water systems that recommended consolidation of the two systems and installation of a
single treatment system. The construction portion was never funded. The project also provided funding for the inspection
services during the construction of the two turquoise trail wells and the Environmental Assessment for the HAMP preliminary
engineering report (PER) alternatives.

PH 10-E37 - In 2010 EPA provided $1.85 million toward the construction of two turquoise trail wells, a hydrogeologic study by
Kennedy Jenks prior to the well drilling which recommended their location and well completion profiles and an asset
management and O+M plan for the proposed Hopi Public Utility Authority.

IHS contributed $950k of their funds toward the Turquoise Trail Well construction, EA, Inspections, Hydrogeological study and
well drilling inspection.

PH 11-E55 - In 2011, EPA provided $1.1 million towards Phase 1 construction of the HAMP to first mesa, the development of the
environmental assessment (EA), aerial mapping, and a geotechnical investigation for a new water storage tank. Thus far, the EA
and preliminary engineering report (PER) have been completed. $625k remains.

PH 12-E73 - In 2012 and 2013 we provided an additional $1.234 million toward phase 1 construction and other planning
activities. The full balance (minus PTS) is remaining.

PH 14-U62 - In 2014, $985,000 was provided to begin construction in Upper Sipaulovi/Upper Mishongovi including a new water
storage tank.

PH 15-U67 - $700,000 funded in 2015 to construct a new water storage tank and provide a direct fill line between the east and
west sides of the water system.

Shungopavi Grant- Tank and water line to cultural center. Direct grant to Tribe. $308,111

Shungopavi funding to IHS - $200k for water line E89
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Work Compl

* Hydrogeologic study published by Kenne

* Drilling and development of the two Turg

* Well drilling Inspection services and publishini
* Hopi Public Water System Strategic Plan cr

¢ Life Cycle Cost Analysis and Compari

* Archeological and biological re
* Development of an
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HAMP Remaining

Funding Summary

Tatal HAMP Capital Cost

Maximum Possible USDA
Grant

Minimum: Tribal
Confribution Reqguired

Current Available Federal
Grant Funds

Expected USDA Grantto
the HANIP

Expected

Amount

$16,914,000
$12,885,800

5 4978 500

52,500,000

Rescription

Estimated cost of the

75% of the total €api
federal grant i
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BRATT a3 BURT WELL CONSTRUCTION DRAGRAM

Top af Mo Forozziion: IR bad
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NTUA wells in proxim

* The Hard Rock Commuhity operates two wells within < two
to simitar depths, simifar screened intervals and have very simila
They also have similar pumiping capacity. They have besnin opera

¢ Most redent arsenic Fesults for both wells: August 2016 <6 603 Bpim

iN1986. oo :

Rated for 245 gpm, though actual pumping ~85 gpm
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Next Steps

* HPUA is awaiting technical commen:
engineering review of the HAMP PER (20
late May 2017 between USDA, HPUA

* In order to apply for RD funding,
come into compliance with the s

Utility Authority would nee
merging with Hopi Tel
the utilities is cu.
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Expiring DW
* EPA’s Interagency Agreements with the Ind

limit of 7 years for completion. They are very

* The g?reement that encompasses projects P
37 will expire on July 31, 2017. There is approx

in unspent funds.
* The orig,ilnal scope of work is nlog lik

«

the HAMP is secured sowe b
request the funds be returne

* Region g recei
HPUA
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Interim Compli

* Individual Treatment Plants at the V
HAMP due to large capital and O+M cos
smaller rate payer base.

* Water Hauling from existing turqu
prohibitively expensive in te

* POU devices would b
increase O
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Life Cycle Present Net
Summary —

Capital Costs $16,914,000 $13,186.000
Annual O&M Costs $430,000 $765,000
C&M Present Value $7.050 000 $12, 500 600

Renewal and Replacement $1,097,000 $2,4,25,000
Costs

Total Present Value Cost 30043 000 $38.076,000
Remaining Useful Life $7,232,000 $3,520,000

Net Bresent Value $17,811,000 24,556 000
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